Reproductive wastage in sheep in non-clover areas by Trotman, C. H.
Journal of the Department of Agriculture, 
Western Australia, Series 4 
Volume 13 
Number 3 1972 Article 9 
1-1-1972 
Reproductive wastage in sheep in non-clover areas 
C. H. Trotman 
Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4 
 Part of the Biological Factors Commons, Comparative and Evolutionary Physiology Commons, and the 
Sheep and Goat Science Commons 
Recommended Citation 
Trotman, C. H. (1972) "Reproductive wastage in sheep in non-clover areas," Journal of the Department of 
Agriculture, Western Australia, Series 4: Vol. 13 : No. 3 , Article 9. 
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol13/iss3/9 
This article is brought to you for free and open access by Research Library. It has been accepted for inclusion in 
Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of Research 
Library. For more information, please contact jennifer.heathcote@agric.wa.gov.au, sandra.papenfus@agric.wa.gov.au, 
paul.orange@dpird.wa.gov.au. 
Edited by C. H. Trotman 
Reproductive wastage in sheep in non-clover areas 
^k 
Wheat and Sheep Division 
A Research Round-up report in the 
June, 1972, issue of the Journal of 
Agriculture discussed the reproduc-
tive performance of sheep in West-
ern Australia and indicated that 
more than 20 per cent, of mated 
ewes fail to lamb. The report pre-
sented the first year's results from 
sheep grazing clover areas. This 
report presents results from the non-
clover sections of the investigations, 
supervised by Sheep and Wool Ad-
visers T. Marshall, B. R. Beetson 
and R. J. Lightfoot. The investiga-
tions, on seven private properties in 
the Merredin-Nungarin areas, are 
partly financed by the Australian 
Wool Board. 
The major aims of investigations 
on the non-clover areas are similar 
to those in the clover areas—the 
four points where the reproductive 
cycle may break down are being 
studied. The points are— 
• the incidence of oestrus—the 
number of ewes served and re-
turning to service during set 
periods within the six-week mat-
ing period. 
• the ovulation rate—the number 
of eggs shed from the ovaries 
during oestrus. 
• the fertilisation rate—the propor-
tion of eggs shed which are fer-
tilised at joining. 
• embryo mortality—the propor-
tion of fertilised eggs failing to 
develop to a lamb. 
The fertility of ewes being mated 
for the second time is also being 
compared with that of older ewes. 
Ewes for the non-clover investi-
gations were selected in the 1971-
72 summer. On each property the 
400 ewes (including, where pos-
sible, 200 old and 200 young sheep) 
were then joined to rams fitted with 
"sire-sine" harnesses to record mat-
ing activity. The mating dates 
ranged from December 4, 1971, to 
March 6, 1972, and the farmers' 
normal husbandry procedures were 
followed. Results for these matings 
are summarised in Tables 1 and 2. 
Only about 70 per cent, of the 
ewes were mated during the first 16 
days after joining. Most ewes (92 
per cent.) had mated by the end 
of the joining period. Even though 
most of the ewes were served by 
the end of mating, the chances of a 
successful pregnancy were lowered 
in a large proportion of ewes as 
those ewes who were not served till 
late in the joining period would not 
have had a chance to return to ser-
vice if either fertilisation failure or 
embryo mortality occurred. 
There were few twin ovulations 
and the chances of conception were 
reduced by the low ovulation rate 
of only 1.08 eggs per ewe. (It is 
reasonable to expect that ewes shed-
Table I—Ewes mated , holding to first service and lambing, 
as a percentage of experimental flocks 
Ewes served 
Non returns 
First 16 days Whole of joining to service Ewes lambing 
of joining (6 weeks) 
Average Range Average Range Average Range Average Range 
Young ewes 
Old ewes 
Both ages 
/o 
71 
70 
70 
/o 
60 84 
55-92 
55 90 
/o 
93 
92 
92 
/o 
85 99 
81 98 
82 98 
/o 
80 
83 
82 
/o 
68 90 
71 91 
75 88 
/o 
89 
90 
90 
I 
/o 
71 95 
85 94 
83 94 
Table 2—O 
Young ewes 
Old ewes 
Both ages 
vulation rate , ferti l isation rate and embryo mortal i ty 
of exper imental flocks 
Ovulation rate 
per ewe 
Average Range 
1.06 1.00 1.33 
1.09 1.00 1.30 
1.08 1.02 1.31 
Eggs fertilised 
per cent 
Average 
94 
92 
92 
Range 
92 100 
79 100 
83 100 
Embryo mortality 
per cent 
Average Range 
23 16 42 
17 6 35 
19 6 31 
9! 
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ding two eggs at oestrus have more 
chance of conceiving than ewes 
shedding only one egg.) Ovulation 
rates measured among Merino ewes 
in other parts of Australia are often 
in the range of 1.3 to 1.6. 
The fertilisation rate of 92 per 
cent, was within the range of 85 to 
95 per cent, expected with normal 
ram fertility and in the absence of 
clover disease. Embryo mortality, 
however, was relatively high (19 
per cent.) though apparently fairly 
normal for Western Australian con-
ditions. Because of the high em-
bryo mortality, about one-fifth of 
the fertilised eggs failed to develop 
into a lamb. 
Major differences in reproductive 
performance between the clover and 
non-clover areas were the lower fer-
tilisation rate (74 per cent.) and 
higher embryo mortality (34 per 
cent.) of flocks in the clover area. 
These factors combined gave 23 per 
cent, less ewes (90 per cent, com-
pared with 67 per cent.) lambing 
in clover areas than in non-clover 
areas. Low ovulation rates were 
common in both areas. 
The investigations are being con-
tinued. 
Hay quality studies 
Dairying Division 
Increasing stocking rates and pro-
duction levels of dairy cows are 
placing greater emphasis on the 
quality and quantity of conserved 
fodder. While fodder quality is im-
portant at all times, it is especially 
important when fodder is fed to 
lactating cows or cows on poor 
quality or inadequate feed. 
To determine the 1971 hay qual-
ity, a survey of protein, in vitro 
digestibility, phosphorus and potas-
sium levels of 200 hay samples 
from all dairy districts was con-
ducted by senior pasture and agro-
nomy adviser, Mr. R. N. Glencross. 
The survey touched on factors 
affecting hay quality and will be 
repeated this year to find the effects 
of different seasons and to clarify 
some of the results obtained. Fur-
ther work is intended, particularly 
on the effect of hay-making methods 
on hay quality. 
Several factors are important 
when considering hay quality, but 
for the survey, digestibility and 
protein were the more obvious 
measurable factors. To be classi-
fied as good quality for dairy cows, 
hay should be at least 65 per cent 
digestible with higher fisures indi-
cating even better quality. With 
digestibilities below 65 per cent the 
hay ration could limit the intake of 
other feed because of the slower 
digestion rate of the animal. 
The protein level may be less 
critical than digestibility because 
prctein needs to be sufficient only 
to ensure that the total protein con-
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Table I—Pasture composition and quality 
Type of pasture 
Dryland pasture— 
Sub-clover/rye grass 
Irrigation pasture— 
W h i t e clover/per. rye grass 
% Protein 
Mean 
I I 
19 
Range 
4.1-23.7 
15-23 
% Digestibil ity 
Mean 
60 
70 
Range 
*30-76 
65-75 
Digestibil ity figures of this order are very approximate. 
tent of the complete ration is 13 
per cent or more. Hay for summer 
and autumn feeding, when annual 
pastures are low in protein, requires 
a higher protein content than hay 
fed in winter when the paddock feed 
is relatively high in protein. 
Pasture composition affects hay 
quality to a marked degree. The 
survey showed the relationships in 
Table 1. 
Clover content was shown to be 
a vital quality factor in terms of 
both protein and digestibility. Re-
sults from samples from the Man-
jimup and Bunbury districts showed 
this clearly— 
Clover 
o/ /o 
10 10 40 
40 60 
60 80 
Ovar80 
Protein 
/o 
5.5 9.8 
I I . 0 
11.8 
13.1 
Digestibil ity 
/o 
45.7 
56.6 
53.5 
57.4 
59.5 
These results indicate that to 
make good quality hay it is impor-
tant to select good pastures with a 
high clover content. 
The length of the closed-up 
period also had a marked effect on 
hay quality. Digestibility of sam-
ples from the Harvey district varied 
as shown below— 
Closed-up period (weeks) 
4 
8 10 
12-16 
20 
Digestibil ity 
% 64 
62 
58 
57 
Because of the prolonged wet 
conditions of last year's spring, 
which resulted in some paddocks 
being closed for longer than nor-
mal and the pastures being more 
mature when cut, digestib lity levels 
were generally low. The above 
figures show that closing up for 
longer than 10 weeks gives hay of 
doubtful value. 
Fodder rolls examined in the 
survey had a protein content of 10 
to 12 per cent and digestibilities of 
about 56 per cent. Where compara-
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tive studies were made there was 
little difference between baled hay 
and fodder rolls. However, it was 
noted that there was a general ten-
Animal Division 
Sarcoptic mange of pigs is caused 
by the pig mange mite Sarcoptes 
scabiei var. suis which spends all 
its life on the pig, obtaining its food 
requirements from the body fluids 
and skin. The adult mite is small 
and difficult to see, but the raised 
lumps it produces as it burrows into 
the skin may be readily seen. The 
mites can lead to intense irritation 
causing the pigs to rub continuously 
against fences, sheds, etc., and to 
scratch themselves with their hind 
feet. The rubbing often results in 
cracking of the skin surfaces and 
leads to scab formation. 
Mange mites do not always irri-
tate the pigs, but when they do the 
growth of young pigs is slowed and 
the pigs become stunted and un-
thrifty. Severe cases in very young 
pigs can cause death and older ani-
mals take longer to reach market-
able weight. However, many pigs 
that are infected with the mite do 
not show any symptoms. 
The control of Sarcoptic mange 
has been left mainly to individual 
pig owners, although, because of 
its contagious nature, action has 
been taken at markets under the 
Stock Diseases (Regulations) Act 
to prevent infected pigs entering or 
being sold at store pig sales. Also, 
where severe Sarcoptic mange has 
Plant Research Division 
A rate of stocking x rate of super-
phosphate trial in 1971 clearly 
demonstrated that low stocking 
rates can lead to mineral deficien-
cies in delicately balanced situ-
ations. The trial was conducted 
by research officers Messrs. R. N. 
dency to use poorer pastures for 
fodder rolls and to make them later 
than other hay. For instance, the 
digestibility of baled hay samples 
been found, the piggery has been 
placed in quarantine to prevent the 
sale of known infected pigs to other 
pig farmers. When an inspector 
considered Sarcoptic mange to be 
eradicated the quarantine was lifted. 
The incidence of Sarcoptic mange 
in pigs was established in a survey 
conducted by Veterinary Parasi-
tologist, G. de Chaneet. 
The survey was done by obtain-
ing skin scrapings from the ears of 
208 pigs selected at random as they 
were killed at the Midland Abat-
toir. The scrapings were taken 
from inside the ear, and outside if 
lesions were present. They were 
prepared in the laboratory and 
Mange infection of various pig types 
Type Number Infected % 
Choppers 
Baconers 
Porkers 
Weaners 
Unspecified 
Total 
Whi te pigs 
Black pigs 
Male pigs 
Female pigs 
Unspecified 
23 
96 
80 
7 
2 
208 
186 
19 
93 
109 
15 
3 
34 
34 
2 
0 
73 
66 
7 
28 
36 
9 
13 0 
35-4 
42 5 
28-8 
0 
3 5 0 
35 2 
36-6 
30 1 
36 1 
60 0 
Glencrcss and J. W. Gartrell on the 
Kojonup property of Mr. M. 
Watson. 
In the trial, 4-tooth wethers run 
at 3 sheep per acre developed acute 
cobalt deficiency while those stocked 
at 5.5 sheep per acre remained 
healthy. By August, when weight 
gains fell away in some treatments 
from the Bridgetown district aver-
aged 62 per cent whereas fodder 
rolls from the same district averaged 
56 per cent. 
r
--
examined microscopically for the 
presence of mange mites. 
Pigs of mixed sex, weight and 
breed were randomly sampled for 
4 weeks. It was considered that 
the survey would indicate the extent 
of infection in pigs in Western Aus-
tralia. 
The finding of Sarcoptic mange 
mites in skin scrapings of 35 per 
cent of pigs examined indicated that 
infection is probably present in most 
piggeries, although many of the in-
fected pigs did not show any ob-
vious signs of mange infection. All 
types of pigs were found infected, 
with the highest percentage of in-
fection in porkers. There was no 
significant difference between the 
infection percentage in black or 
white pigs, or between pigs of dif-
ferent sexes. 
The findings are similar to those 
found in surveys carried out in 
other countries. 
Because of the widespread inci-
dence of Sarcoptic mange, infected 
piggeries will not be quarantined in 
future. However, pigs with severe 
clinical mange will still be rejected 
from store sales. 
Methods of controlling the dis-
ease are freely available to pig 
owners who will be encouraged to 
treat the pigs for their own benefit 
and in the interest of the pig in-
dustry. 
despite ample feed, cobalt deficiency 
was suspected and part of the flock 
was treated with cobalt bullets. Sick 
animals regained health after treat-
ment and began to gain weight. The 
remaining sheep in the 3 sheep per 
acre treatments had to be given 
cobalt at the end of October to pre-
vent deaths. 
Sarcoptic mange incidence established for pigs 
Stocking rate and cobalt deficiency 
93 
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Meanwhile, sheep run at 5.5 
sheep per acre had continued to gain 
weight whether treated with cobalt 
or not. 
The explanation appears to be 
that low grazing pressure induces 
grassiness in the pasture. As grass 
takes up less cobalt than subter-
ranean clover or herbs such as cape-
weed and erodium, animals at the 
lower stocking rate have less chance 
of getting sufficient cobalt. This is 
summarised in the table. 
The research suggests that there 
are many areas in the South-West 
and Great Southern regions where 
grassy pastures may induce cobalt 
deficiency. It also indicates that the 
cobalt content of the herbage is, by 
itself, a poor guide to the adequacy 
of cobalt intake. Sheep grazing 
pastures with as low as 0.05 ppm 
cobalt have remained quite healthy 
in other situations. 
Botanical composition and cobalt concentration—September 
Stocking rate 
Clover Grass 
In pasture 
/o 
Cobalt 
ppm 
In pasture 
/o 
3 sheep/acre 19 0.14 80 
5.5 sheep/acre 49 0.14 39 
Cobalt 
ppm 
0.06 
0.06 
Better control for sugar beet eelworm 
Biological Services Division 
Sugar beet eelworm (Heterodera 
schachtii—Schmidt) causes con-
siderable, yield losses in summer 
grown crucifers in Western Austra-
lia, particularly in Spearwood, 
South Coogee, Balcatta and Os-
borne Park areas bordering swamps. 
The soil types are mostly sands with 
a high organic matter content 
though heavy peat soils can also be 
affected. The eelworm can be con-
trolled with DBCP soil fumigation, 
but residues from this fumigant can 
damage subsequent crops of pota-
toes and onions. 
Plants attacked by cyst eelworm 
grow slowly and wilt rapidly in hot 
weather. They produce small, low-
value heads of cabbage and cauli-
flower, or may completely fail to 
produce a marketable crop. Root 
examination shows excessive de-
velopment of fine fibrous roots and 
the presence of numerous small, 
rounded, glistening white bodies 
about the size of a pin head. These 
are the mature female worms or 
cysts. Besides DBCP, the commonly 
used fumigant DD, which has been 
successfully used for root knot and 
root lesion eelworm control, gives 
temporary control of cyst eelworms. 
However, after a single crop cyst 
numbers are almost as high as pre-
treatment levels. 
Between 1968 and 1970 a series 
of experiments with alternative 
nematicides was done to find a 
chemical which could equal DBCP 
in performance but not leave toxic 
residues. Nine nematicides were 
tested, and as well as assessing 
effects on cyst numbers, the num-
bers and weights of marketable pro-
duce were measured to find the 
economic value of the treatment. 
The experiments were done with 
cauliflower, cabbage and swedes 
within commercial plantings given 
standard fumigation with DD or 
DBCP. Plant^Pathologist Miss O. 
M. Goss directed the work. 
Initial screening of the newer 
chemicals indicated that some could 
increase yields by up to 350 per 
cent. Later work was confined to 
selecting the best chemical for con-
trol and yield increase. Taking both 
factors into consideration, Nemacur 
was outstanding although Temik 
and Dupont 1410 also showed 
promise. Tests following cropping 
indicated that no residues toxic to 
onions or potatoes were left in the 
soil. Terracur, although giving out-
Performance of liquid formulations of Nemacur compared with granular formulations tested 
for eelworm control in cauliflowers 
Treatment 
Nemacur 40% E.C 
Nemacur 40% E.C 
Nemacur 5% granular. 
Nemacur 40% E.C 
Dupont 1410 
Nemacur 40",, E.C 
Mocap 10% granular 
Rate 
per acre per ha 
5 gal 56 1 
4 gal 45 / 
400 lb 448 kg 
3 gal 34 1 
4 gal 45 / 
2 gal 22 / 
200 lb 224 kg 
Yield 
No. per 
9 plant plot 
9 
8.7 
8.3 
8.7 
7.7 
8.3 
2.0 
Weight per plot 
lb. 
25.7 
24.6 
22.1 
21.6 
19.5 
21.2 
4.2 
kg 
11.7 
11.2 
10.0 
9.8 
8.8 
9.6 
1.9 
Mean cyst 
count 
13.0 
46.2 
79.2 
100.0 
153.8 
158.8 
2,227.8 
94 
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standing control of cyst eelworm 
proved to be phytotoxic to the crop. 
Earlier experiments used the 
granular formulation of Nemacur 
but the liquid formulation later 
proved superior and required lower 
rates of active ingredient per acre. 
The table compares the perform-
ance of varying rates of the liquid 
formulation with granular formula-
tions tested for eelworm control in 
cauliflowers. 
The conclusions from the experi-
ments were that Nemacur E.C. at 
22.5 / per hectare (2 gal. per acre) 
should be used in place of DBCP 
before planting crucifers in areas 
where sugar beet eelworm is a prob-
lem. Particularly with export cauli-
flower the cost of treatment is neg-
ligible compared with the value of 
the resulting increase in yield. 
Based on present prices and a guar-
anteed export price of 20c a head, 
in land heavily infested with eel-
worm, yield increases valued at 
$1,976 per hectare ($800 per acre) 
can be obtained for an ouday of 
$183 per hectare ($74 per acre) 
for fumigant. 
Potato research 
Horticulture Division 
Yield and cooking quality tests are 
a regular feature of the Depart-
ment's potato research. The yield 
trials are grown on the Manjimup 
Research Station, and tests of boil-
ing, chip making and crisp making 
qualit'es are undertaken at Medina 
Vegetable Research Station under 
the supervision of vegetable adviser, 
D. C. Hosking. 
In September, 1971. 30 potato 
varieties and seedlings were planted 
at Manjimup. They were spaced 
30.5 cm (12 in.) apart in 83.8 cm 
(33 in.) rows and given 2.5 t /ha 
(1 ton/acre) potato manure E at 
planting. No further fertiliser was 
given but irrigation and pesticide 
and fungicide sprays were applied 
weekly from the end of October. 
The early maturing varieties 
were harvested on January 10, mid-
season varieties on January 19 and 
20, and late varieties on February 
7. Quality tests were done on 4.5 
kg (10 lb.) of medium-sized tubers 
from each of four replicated plots 
of each variety. 
Average yields and cooking 
quality test results of the more pro-
mising varieties are summarised in 
the table. 
Several of these varieties and 
seedling selections have produced 
above-average yields of quality 
tubers over three consecutive years. 
The best lines will be selected and 
seed tubers increased under mini-
mal disease conditions before com-
mercial tests begin. 
Yield and quality of leading-test potato varieties* 
Variety 
Yield 
No. I 
grade 
Yield 
seed 
Specific 
gravity 
Cooking quality 
Tons per acre t 
Boiled 
Pts. out 
of 90 
Chips 
Pts. out 
of 75 
Crisps 
Pts. out 
of 30 
Kennebec XV57-I I 
Norland 
Fundy 
Delaware 
Exton 
Late Carmen 
XB3944 29 
S2933 
Kennebec 
AC25976 X Katah-
din 
64-2-27 
64-2-19 
S2935 
Kennebec X Monak 
EARLY VARIETIES*—WHITE FLESHED 
14.1 
9.9 
9.5 
8.5 
MID-SEASON VARIETIES—WHITE FLESHED 
2.9 
3.4 
2.8 
3.4 
1.071 
1.066 
1.073 
1.065 
75.2 
67.7 
71.5 
61.7 
50.5 
60.7 
61.2 
50.2 
12.8 
12.4 
I I . 1 
10.3 
10.0 
1.3 
2.1 
2.7 
2.8 
1.7 
1.077 
1.080 
1.077 
1.077 
1.079 
68.0 
64.0 
67.0 
62.2 
72.2 
58.0 
58.0 
58.0 
66.5 
62.7 
LATE VARIETIES 
1 18.9 2.9 
14.5 2.1 
13.5 2.4 
10.4 1.5 
- W H I T E FLESHED 
1.080 
1.071 
1.069 
1.074 
69.5 
73.7 
67.5 
70.5 
65.2 
59.0 
50.0 
61.2 
18.2 
23.2 
22.7 
18.2 
22.0 
19.5 
21.7 
25.2 
24.7 
20.0 
20.0 
13.7 
20.2 
YELLOW FLESHED VARIETIES (EARLY,* MID- A N D LATE MATURING) 
Greta (L) 
Record (M) 
3316 (M) 
5117 (M) 
84—3x33—1 (M) 
15.6 
13.6 
12.4 
12.0 
11.8 
1.8 
1.0 
2.5 
2.1 
3.0 
1.091 
1.035 
1.085 
1.077 
1.081 
63.5 
70.2 
77.0 
73.2 
74.7 
61.5 
66.5 
54.5 
64.2 
65.7 
21.7 
26.0 
25.5 
25.7 
26.7 
(L) late, (M) mid-
* The 1972 spring was exceptionally wet and cold and had an adverse effect on the 
growth and yield of early varieties. 
f Calculated from the average yield of four field replicates of 7m- (75 sq f t ) . 
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Dam catchments for sandy soils 
Soils Division 
Sites for excavated earth tanks 
(dams) are plentiful in farming 
areas between Albany and Esper-
ance but the catchments too often 
consist of deep sand overlying clay. 
Such catchments give little run-off, 
especially when associated with the 
south coast's high proportion of low 
intensity rains. 
Because conventional "roading" 
techniques are too expensive where 
sand is deeper than 38 cm (15 in.), 
various alternatives are being inves-
tigated in a catchment sealing trial 
at South Stirlings. The trial includes 
the eight treatments shown in Table 
2. The soil type is shown in Table 
1. 
The trial plots measure approxi-
mately 30 m x 7.5 m (100 x 25 ft.) 
and their run-off and effective treat-
ment life will be compared over the 
next three or four years. 
Each plot was sprayed with a 
combined residual and contact her-
bicide before sealing treatment. 
The aim of all treatments was to 
create an impervious surface which 
would reduce water infiltration and 
increase run-off. Oils were applied 
with a hand operated pump at 0.57 
to 1.14 litres per sq. metre (0.15 to 
0.30 gal. per sq. yd.) and bitumen 
emulsions at 0.57 to 1.33 litres per 
sq. metre (0.15 to 0.35 gal. per sq. 
yd.). The rates varied depending on 
the moisture content of the soil, the 
roughness of the soil surface and 
the nature of the priming coat. The 
clay was rpread with a two-wheeled 
rubber-tyred scoop. 
The oil treatments tended to 
create an impermeable layer about 
2.5 cm (1 in.) thick which gave 
more run-off than other treatments 
(Table 2). However, the run-off 
from the fresh treatments tainted 
the water and could affect its 
palatability for stock. The tainting 
problem is being investigated but it 
is expected that it will disappear 
with increasing age of the treatment. 
Both types of bitumen emulsion 
produced a relatively thin sealing 
layer on the soil surface, but the 
layer was thick enough to consider-
ably increase run-off. The run-off 
96 
was again slightly discoloured—by 
the gradual oxidation of the bitumen 
—but the discolouring materials are 
thought to be harmless to stock. 
Slow-setting bitumen emulsions 
can be diluted with water and 
should give a greater penetration in 
sands than will rapid-setting emul-
sions. The effect of sand added to 
the bitumen surface is to strengthen 
the sealing layer. It should also 
increase the life of the layer because 
it will reflect more light and heat 
and delay oxidation. 
Although the clay layer was 7.6 
cm (3 in.) thick and had a low 
infiltration rate, it gave no run-
off following low intensity rainfall. 
Run-off was not improved by "mini-
roading" with a square roller to 
produce a series of regular furrows 
at right-angles to the contour. 
Water quality from the clay 
catchment was satisfactory for stock 
and garden use, in spite of the 
fact that clay run-off often contains 
large amounts of suspended clay 
materials. However, such materials 
could be removed by one of the 
many settling techniques. 
Table 2 indicates that four of the 
treatments gave significantly more 
run-off than the clay treatment, 
though it must be remembered that 
the experiment has only tested run-
off during summer. The summer 
tests probably underestimate the 
overall effectiveness of the clay 
catchments because more rain is 
needed to wet the catchment before 
run-off occurs on clay, compared 
with oil and bitumen treatments. 
Heavier and more frequent rain in 
winter should increase the propor-
tion of run-off on both clay treat-
ments. 
The trial is being continued 
under the supervision of Soils Di-
vision officers I. A. F. Laing and 
A. L. Prout. 
Tab le I—Soil t y p e a t s i te o f c a t c h m e n t seal ing t r i a l 
Depth Description 
in. cm 
0-20 0-50 
Particles 
| Size % 
Grey sand over pale yellow sand Clay 2-3 
Silt 0 
Fine sand 71-72 
Coarse sand 26 
Below 50 cm (20 in.) the soil texture builds up to a sandy clay, usually wi th ironstone 
nodules overlying the clay. 
Tab le 2 — T r e a t m e n t s and resu l ts , N o v e m b e r 1971 to M a y 1972* 
Treatments 
Primer 
WPO 
HFO 
SSE and sand (rolled) 
WPO 
Dilute SSE 
Compacted clay .... 
Control—untreated sand 
Sealer 
RSE ... 
SSE 
SSE .... 
Compacted clay w i th mini-roads 
Approximate costst of 
t reatment 
$/acre 
625 
150 
740 
530 
440 
200 
200 
(July 1972) 
$/hectare 
1,500 
370 
1,800 
1,300 
1,100 
500 
500 
Run-off 
compared 
w i th tota l 
rain on 
catchment 
% 
34 
31 
23 
20 
9.5 
4 
3 
2.5 
Run-off 
relative to 
compacted 
clay 
treatment 
°/ la 
850 
775 
575 
500 
250 
100 
75 
60 
•Rainfall between November and May was 76 mm (297 pts) 
W P O — water proofing oi l RSE — rapid setting bi tumen emulsion 
HFO — heavy fuel oil SSE — slow setting bi tumen emulsion 
tCosts for oils and bitumens refer to materials only. The clay costs includes application. 
It should be noted that the cost of applying the viscous heavy fuel oi l could be consider-
able. 
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